The purpose of this study is to examine the effects of initial imperfections on the large deformation behavior governed by local buckling of square hollow section members. After understanding the initial imperfections of real members, the effects of material and geometric imperfections on the large deformation behavior of the members are examined by axial compression analysis of simple loading condition. It is shown that the geometric imperfections of plate elements significantly affect and other initial imperfections owing to the manufacturing process do not much affect the local buckling behavior of the members.
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2. Table 1 BCR295 300x300x6 300x300x9 1.5 3 Vol. Square hollow section members, such as square steel tube members and box section members, are commonly used as columns in structural steel buildings. Their performance during earthquakes significantly affects the seismic capacities of buildings. Since local buckling determines the elasto-plastic behavior of the members except for fracture, it is necessary to examine the large deformation behavior governed by local buckling of the members to accurately evaluate the seismic capacities of buildings. However, the effects of initial imperfections owing to the manufacturing process on the elasto-plastic behavior of the members are not well understood. The purpose of this study is to examine the effects of initial imperfections on the large deformation behavior governed by local buckling of the members.
The initial imperfections of square hollow section members are examined experimentally. The effects of initial imperfections on the large deformation behavior governed by local buckling of the members are understood by axial compression analysis. The ultimate strength and plastic deformation capacity are derived from analysis and test and the validity of the current values of width-thickness ratio limitations is examined. It is shown that the geometric imperfections of plate elements significantly affect and other initial imperfections owing to the manufacturing process do not much affect the local buckling behavior of the members.
First, the material and geometric imperfections of square hollow section members with different manufacturing processes, steel grades, and cross-sectional shapes are examined experimentally. The specimens are cold roll-formed square steel tube members, cold press-formed square steel tube members, and built-up box section members.
Variation of material property in the sections and residual stress of the material imperfections and initial deflection of the plate elements of the geometric imperfections are examined.
Then, after understanding the initial imperfections of real members, the effects of material and geometric imperfections on the large deformation behavior of square hollow section members are examined by axial compression analysis of simple loading condition. The effects of the variation of material property in the sections, residual stress, initial deflection of the plate elements, and curvature radius at the corners of the initial imperfections are understood by finite element analysis. The initial deflection of the plate elements significantly affects and the variation of material property in the sections, residual stress, and curvature radius at the corners does not much affect the local buckling behavior of the members. The valid or safe ultimate strength and plastic deformation capacity can be obtained by using the initial deflection corresponding to buckling mode as the only initial imperfection.
Finally, based on the understanding of the effects of initial imperfections, the ultimate strength and plastic deformation capacity of square hollow section members under axial compression are examined by analysis and test. 
